INTRODUCTION
DIFFERENT criteria have been used to assign pyroxeneeplagioclase achondrites to their eucrite and howardite sub-groups. (1920) called those in which pigeonite is the dominant pyroxene 'eucrites' and those in which hypersthene is the dominant pyroxene 'howardites'. MASON (1962) showed that the eucrites and howardites so defined plot in different fields on a graph of their total CaO contents vs their molecular FeO/FeO + MgO ratios, a modified version of which is reproduced here as Fig. 1 . DUKE and SILVER (1967) , however, preferred a structural classification in which eucrites are defined as monomict breccias rich in clinopyroxene and howardites as polymict breccias rich in both clinopyroxene and orthopyroxene. STOLPER (1977) used a modified version of that scheme when he referred to eucrites as achondrites which are unbrecciated or monomict breccias consisting principally of plagioclase and pigeonite. MASON et al. (1979) pointed out that three polymict achondrites, Macibini, Bialystok and Nobleborough, have dominant pigeonite. They also noted that Binda, which has dominant orthopyroxene, is monomict. but a careful search by GARCIA and PRINZ (1978) revealed rare, tiny xenolithic clasts that indicate that Binda is actually polymict.
PRIOR
The situation is best summarized in Fig. 1 . We have plotted chemical data for all of the achondrites in the review of MASON et al. (1979) , except for Shergotty which was omitted because of its unique mineralogy and ALHA 76005 for which we have substituted data from this work, plus data for Yamato 7308 from YAG~ * Present address: James Franck Institute, University of Chicago, Chicago, IL 60637, U.S.A. t Present address: Geological Survey of Japan, Higashi l-l-3, Yatabe, Ibaraki, 305 Japan. et al. (1978) , Yamato 74159 from TAKEDA ef al. (1978) and clast No. 4 from this work. For each meteorite except Binda, the same reference was used for the mineralogical and structural information given in Fig. 1 as for the chemical data. For diogenites, chemical data were taken from MASON (1963) . except for those meteorites for which more recent data are given by MCCARTHY er (II. (1972) . It is seen that all meteorites in which pigeonite is the dominant pyroxene fall r- within a restricted composition range on Fig. 1 , with CaO > 97: and FeO/FeO + MgO between 0.35 and 0.70. These we call eucrites. Five of those plotted are known to be polymict, including the one which is the subject of this paper, but it is possible that detailed studies in the future will reveal that many more are polymict. Except for the diogenites, those meteorites in which orthopyroxene predominates over clinopyroxene fall in a linear array in Fig. 1 , from 3.50, CaO and FeO/FeO + MgO of 0.29 to 8.7% CaO and FeO/ Fe0 + MgO of 0.46. These we call howardites. All of these are polymict.
It is clear that incorporation of the terms monomict and polymict into the definitions of eucrites and howardites either leads to unclassified achondrites or groups achondrites together which have different mineralogical and chemical compositions. We believe that the best classification scheme is that suggested by MASON (1962) who was the first to show that the mineralogical classification adopted by PRIOR (1920) is equivalent to the chemical one shown here in Fig. 1 .
The purpose of the present paper is to show an example of an achondrite, ALHA 76005, whose mineralogical, major element, trace element and oxygen isotopic compositions are those of eucrites, but which is polymict on the basis of petrography, chemistry and oxygen isotopic compositions. It was OLSEN et al. (1978) who first pointed out that this meteorite, though polymict, has the chemistry of a eucrite. MIYAMOTO et ul. (1979a) coined the phrase 'polymict eucrites' to describe such meteorites and included ALHA 76005 among them.
EXPERIMENTAL TECHNIQUES

Sampling
The bulk sample of ALHA 76005 was removed from an edge joining two saw-cut flat surfaces of the meteorite. After removal of the exterior surface to avoid contamination, a sample was taken by scraping a stainless steel dental tool along the edge for a distance of about 20mm and to a depth of about 5 mm. Since the sample dimensions greatly exceed the grain size of the meteorite, we believe the bulk sample to be a representative one. The attention of the authors was attracted to a large, 10 x 14mm, coarse-grained clast (No. 4) on a cut surface of the meteorite. The surface of the clast was scraped off with a dental tool and discarded to avoid contamination. The interior of the clast was then excavated, leaving about 2 mm around the edges. The clast was dug to a depth of up to 3 mm. This sample was then split into two portions, one for INAA and the other for oxygen isotopic analysis (CLAYTON et al., 1979) . Again, sample dimensions greatly exceed the grain size, so that the clast sample is believed to be homogeneous and representative. A polished thin section was then prepared from the portion of the clast below the hole from which material had been sampled.
Electron microprobe
All analyses were obtained with an ARL-EMX-SM automated electron microprobe, equipped with a Nuclear Semiconductor AUTOTRACE enerpv-disuersive X-rav analvser and an on-line NOVA 2/10 computer. For both analysis techniques. a set of well-characterized natural and synthetic minerals and glasses were used as standards.
During each analytical session. some standards were analysed as unknowns in order to monitor instrument drift.
Neutron ucticution
The bulk sample of ALHA 76005 was analysed for Na. Mg, Al. K, Ca, Ti, V, Mn and Dy in the same series of irradiations as the bulk sample of CG-I I in DAVIS et ul. (1978) . Sample preparation, irradiation and counting conditions, standards and procedures for flux corrections were thus exactly those reported in that paper The sample was then removed from its polyethylene vial. rewelghed and sealed in a Suprasil vial which was then washed with HNO,. Then the vial was wrapped in alummum foil and irradiated with other meteorite samples. SP which is the 'Standard Pottery' of PERLMAN and ASARO (1969) . BCR-I. several chemical standards described in GROSSMAN and GANAPATHY (1976) and an empty Suprasil \ial for blank correction for 24 hr at a flux of 1.1 x IOL4 neutrons cm-* set-' m the graphite reflector. first row. of the University of Missouri Research Reactor (MURR). After two days of cooling, the vials were washed in aqua regia and counted three times at the University of Chicago: first, for approximately 2 hr; second, until the highest peak reached lo6 counts; and third, until the highest part of the background reached 5 x lo5 counts.
Variation in neutron fluence within the irradiation can was corrected for by determining the specific activities of 59Fe (for thermal neutrons) and 54Mn (for fast neutrons) produced from minor amounts of iron III the aluminum foil in which each sample and standard vial was wrapped. After the irradiation, foils were removed from the vials. pressed into 5 mm diameter x 2 mm thick pellets. The ensuing procedures for counting and data reduction were described in detail in GROSSMAN and GANAPATHY (1976) and for flux correction as above for the bulk sample. During transfer of the clast from the polyethylene to the silica vial. about 505, of the sample was lost and the remainder was reweighed prior to the final irradiation.
For the bulk meteorite, sample loss amounted to only _ 3.5",, and will be Ignored in the remainder of this paper.
PETROGRAPHY
AND MINERAL
CHEMISTRY RESULTS
The original description of ALHA 76005 was given by OLSEN et ul. (1978) . Further details of pyroxene and plagioclase compositions were presented by MIYAMOTO rt ctl. (1979b) . ALHA 76005 is an achondrite consisting of several different types of clasts contained in a matrix of comminuted pyroxene and plagioclase. Several of these are described below.
C-last No. 1
This clast, 1.4 x 0.7 mm, consists of plagioclase laths (IO-30 pm wide and 10&200 pm long) with pyroxene in a subophitic to ophitic texture (Fig. 2) . The plagioclases range from Ansl to An9r (Fig. 3 ) and the pyroxenes from pigeonite to sub-calcic augite (Fig. 4) . Abundant submicron-sized exsolution lamellae were seen in the pyroxenes.
The pyroxene/plagioclase ratio is -1: 1 by weight.
Clasts Nos 2 und 3
These contain plagioclase crystals that are either stubbier (clast No. 2) or shorter (clast No. 3) than those of clast No. 1. Those in clast No. 2 are nearly uniform in length, -140 pm, and 3(t60 pm in width. In clast No. 3, they are l&40 pm wide and 7&lOO pm long. In both clasts, the plagioclase is intergrown with pyroxene in an intergranular to subophitic texture and some plagioclase exhibits undulose extinction. Plagioclases range from AnsJ to An9,, (Fig. 3 ) and pyroxenes from pigeonite to sub-calcic augite ( This clast, 8 x 14 mm, consists of plagioclase laths up to 2OOpm wide and 2OOOpm long with pyroxene in a subophitic to ophitic texture (Fig. 6 ). Interstitial to these phases are patches comprising up to 10% of the entire clast which are composed of a very finegrained mixture of pyroxene, a nickel-free iron sulfide and a silica mineral. Accessory ilmenite, containing 1% MgO and 17; A1203, was also found. The plagioclases range from Anso to An9i (Fig. 3) . The pyroxenes extend to more calcic compositions than in the previous three clasts (Fig. 4) and contain -1.5% A1203 on average. Exsolution lamellae, l--2 pm thick, Mole % Anorthlte in Plagloclase are present in some grains and are unevenly distributed within their hosts. This clast is approximately 45u/, pyroxene and 45% plagioclase, and is the one whose trace element composition is studied here and whose oxygen isotopic composition was studied by CLAYTON et al. (1979) . The grain size, pyroxene/plagioclase ratio and pyroxene compositions in this clast distinguish it from the previous three.
Clast No. 5 This clast, 1.4 x 1.1 mm, consists of plagioclase laths (100 pm wide and as much as 900 pm long), skeletal plagioclase and pyroxene in a subophitic to ophitic texture, and minor ilmenite, iron sulfide and a silica-rich phase, possibly glass, often intergrown with plagioclase. The pyroxene/plagioclase ratio is -1: 2. The plagioclases tend to be more albitic than in the previous four clasts, ranging from An76 to Ans, (Fig. 3) . The pyroxenes (Fig. 4) , like those in clast No. 4. extend to more calcic compositions than in clasts l-3, but tend to be less magnesian than those in clast No. 4. They contain exsolution lamellae < 1 pm in size. The skeletal habit of some of the plagioclase, the phase compositions and the pyroxene/plagioclase ratio set this clast apart from the first four.
Clast No. 6 This clast, 1.5 x 2.6 mm, consists predominantly of plagioclase and pyroxene and may have a cumulate texture (Fig. 7) . Plagioclase laths are as large as in clast No. 5. Two laths of a silica polymorph, 1 mm in length, one of ilmenite, 750 pm in longest dimension, and accessory troilite are also present. Plagioclase ranges from AnT4 to Ans, (Fig. 3) and pyroxene from sub-calcic augite to augite (Fig. 4) and are regularly spaced throughout the interiors of the plagioclases. No objects of this kind were observed in any of the above clasts. In the four samples studied in this work, the host plagioclase grains range from Anss to Am,,. The small sizes of the pyroxenes makes microprobe analyses of them difficult due to contamination by surrounding plagioclase and it is likely that the high A120, contents reported by Olsen et al. are in error. Molar FeO. Fe0 + MgO ratios in pyroxene range from 0.57 to 0.63 and some contain < 57, CaO.
Grains in matrix
The matrix of ALHA 76005 consists entirely of cornminuted grains of pyroxene, plagioclase and glass. with minor oxide phases (OLSEN et al., 1978; MIYA-MOTO et al., 1979b) . Broad-beam microprobe analyses of the pyroxenes are shown in Fig. 8 . Their compositions are in good agreement with those in the clasts. except that many pyroxenes in clast No. 4 are more magnesian than any seen in the matrix and that pyroxenes in several clasts were found to be more calcic than any in the matrix. The latter discrepancy may be due to the fact that extreme CaO contents of exsolution lamellae make a major contribution to some point analyses in the clasts, but tend to be averaged out in the broad-beam analyses performed on matrix grains. The former discrepancy, however, suggests that objects like clast No. 4 contributed relatively little material to the population of matrix grains. Pyroxenes in both matrix and clasts are pigeonite to subcalcic augite. The absence of hypersthene suggests that ALHA 76005 is a eucrite (PRIOR, 1920; DUKE and SILVER, 1967). Most matrix pyroxenes contain very fine (< 1 pm), closely-spaced exsolution lamellae which are relatively uniformly distributed within their hosts. Some of the larger pyroxene grains contain an additional set of coarser, l-2 pm thick, evenly-spaced (l&30 pm apart), irregularly-distributed exsolution lamellae that intersect the finer set at an angle of -7 Such grains with complex exsolution were seen in none of the clasts studied here.
Plagioclase compositions (Fig. 3) range from An7h to Ang,. with the majority of grains in the range Ans, to AngL, in good agreement with the histogram presented by MIYAMOTO or ul. (1979b) . The most anorthite-rich compositions seen in the matrix are more calcic than any plagioclases observed in the clasts. The matrix may thus contain fragments from rock types that were not studied as clasts.
In summary. petrographic and mineral-chemical data indicate the presence of several different types of clasts with different origins. Furthermore, there is evidence from the grains in the matrix that rock types which were not found in this study have also contributed material to this meteorite. ALHA 76005 is a polymict breccia.
MAJOR AND TRACE ELEMENT RESULTS
Analytical data for the bulk meteorite are presented in Table 1 . in which all iron is assumed to be present as Fe0 and SiOz is determined by difference. Good agreement exists between these data and INAA determinations of several major elements in the same meteorite by MI- ~TLEFEHLDT (1979) . There is also excellent agreement between the data in Table 1 and wet chemical analyses by MIYAM~TO et al. (1979b) and by Jarosewich given in OLSEN et al. (1978) for all oxides except FeO. Our value for that element is 13'5, higher than that reported by Olsen et al., but only 5':" higher than that of Miyamoto et al. The agreement for SQ is fortuitous, as these workers reported 2.25",, and l.SO?;, respectively, of elements not determined here. The FeO/SiO, ratio determined here is thus significantly higher than the ratios reported by other workers. This may be due to the heterogeneity of the meteorite and the relatively small sample size used in this work. Nevertheless, all three bulk analyses plot well within the field occupied by the eucrites in Fig. 1 Table 1 . Of the major elements, titanium, aluminum, magnesium, calcium and sodium were determined in the first irradiation, prior to sample loss. A modal analysis can be calculated from these data, if assumptions based upon information from our petrographic and electron microprobe study are made. Assuming that 0.5:,, troilite and some tridymite are present, that all Ti02. Na20 and MgO are present as ilmenite, plagioclase and pyroxene, respectively, that the average pyroxene composition is WoI,En,0Fs4, with 1.5:" AlzO, (compared to the average of WozoEn,,Fs,g with the same AlzO, content from microprobe analyses) and that the average plagioclase composition is An,, (compared to Anes from the microprobe), the mode becomes 38.0 wt:/, plagioclase, 55.5:, pyroxene, 1.25"/b ilmenite, 0.5% troilite and 4.7556 tridymite, giving 50.8% SiOz and 15.7% Fe0 for the elements not determined in this experiment. For each of the major and minor elements whose abundances distinguish howardites from non-cumulate eucrites, clast No. 4 falls within the concentration range for the latter or closer to it than to that for howardites. It also plots in the eucrite field in Fig. 1 . Unambiguous assignment of it to either the cumulate or non-cumulate class of eucrites cannot be made on the basis of its major and minor element contents. The clast and its host do appear to be different in composition, however, particularly for Al*O,, CaO. Na20 and MnO.
In transferring the sample of the clast into a silica tube prior to the second irradiation, about 500/, of the sample was lost. Of the major elements, only iron and sodium were determined in this experiment; however, making the same assumptions that were used above for the entire sample, we can re-construct the complete mineralogical composition of the remaining ali- 
Trace element composition
Trace element data for the bulk meteorite and clast No. 4 are also given in Table 1 , along with literature data for howardites and eucrites. Within the limits of error, our data for the bulk meteorite agree with concentrations of those trace elements determined by MITTLEFEHLDT (1979), except for Co, La, Sm and Tb. It is not known whether the discrepancies for the latter four elements are significant, as Mittlefehldt only quotes the mean uncertainty for each element in a group of 31 samples. For the bulk meteorite, twelve trace elements fall within the concentration ranges for non-cumulate eucrites and not within those of howardites. Three elements fall in neither range. but are closer to the eucrite range than the howardite range. Only Ni falls in the howardite range and not in the eucrite range. The rare earth element (REE) pattern of ALHA 76005 is shown in Fig. 9 with those of other eucrites, both cumulate and non-cumulate.
It is quite similar to that of the non-cumulate eucrite Nuevo Laredo and quite distinct from those of the cumulate eucrites. It is quite unlike the REE pattern reported for this meteorite by NAKAMURA ef uI. (1979) in that it does not have a SOY,; positive Ce anomaly and REE abundances are significantly higher than those in Juvinas. The Hf and Ta contents of ALHA 76005 are within the ranges for non-cumulate eucrites and are substantially higher than those of the cumulate Serra de Mage. Clast No. 4 is significantly different in composition from the bulk meteorite. having lower REE, Hf, Ta, W, Au and Th contents and higher SC and Co contents than the latter. In Fig. 9 discussion, it is assumed that xenolithic clasts constitute a small fraction of the bulk meteorite, thus permitting discussion of its REE pattern in terms of petrogenetic models for the formation of a single, homogeneous igneous rock. CONSOLMAGNO and DRAKE (1977) explained eucritic REE patterns in terms of partial melting of a source region having chondritic relative and absolute REE abundances and fractional crystallization of the resulting liquids. Using liquid-crystal partition coefficients, they found that Stannern resembles the liquid produced after -4% melting of a source region consisting of SO"/:, olivine, 30% metal, 10;; orthopyroxene, 5% clinopyroxene and 5"/:, plagioclase.
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Other noncumulate eucrites with smaller negative europium anomalies and lower REE abundances resemble liquids produced after greater amounts of partial melting, up to _ 15x, which cause plagioclase to be drained from the residue. According to this model, ALHA 76005 would be interpreted as a melt produced from > 4% and < 10% partial melting of such a source because it has REE abundances and a Eu depletion intermediate between those of Stannern and the main non-cumulate eucrite group. As such, its plagioclase should be much more calcic than that of Stannern, Anso (DUKE and SILVER, 1967). Although plagioclase grains in the matrix of this meteorite vary widely in composition, this seems to be the case as the mean composition is An*+ On a plot of weight per cent Ti vs molar Fe/ Fe + Mg, MITTLEFEHLDT (1979) showed a trend of residual melts produced during equilibrium crystallization of eucritic liquids and another of increasing partial melting of the eucrite source region. The two trends converge, however, in the vicinity of the diagram where the analysis of ALHA 76005 lies and the diagram is not sufficiently sensitive to distinguish between these two modes of origin for this particular meteorite.
The fused bead microprobe analysis reported by MI-~TLEFEHLDT (1979), 0.46"1; Ti and Fe/ Fe + Mg = 0.616, plots on the edge of the former trend, a fact which caused Mittlefehldt to interpret the meteorite as a liquid residue produced after t@l5?,, crystallization. This is in conflict with our interpretation of the meteorite as a partial melt, based on its REE pattern. But OLSEN er al. (1978) reported a Ti content of 0.44". and an Fe/Fe + Mg ratio of 0.594 and MIYAMOTO rt al. (1979b) gave 0.470/, Ti and Fe] Fe + Mg = 0.581. Although our Ti analysis is much more uncertain than others cited here, our Fe, Fe + Mg = 0.599. Data from these sources plot along the partial melting trend, rather than the differentiation trend, and suggest that ALHA 76005 represents a liquid produced by a greater degree of partial melting of the eucrite source region than that which produced Stannern. This is entirely consistent with our interpretation of the REE pattern of ALHA 76005.
Nuevo Laredo has a very similar REE pattern to ALHA 76005 and, on the basis of this alone, could be interpreted in the same way. Noting, however, that the atomic FeO,:FeO + MgO ratio of Nuevo Laredo is considerably higher than that of Stannern, CONSOL- MAGNO and DRAKE (1977) recognized that the former could not be produced by a greater degree of partial melting of the same source as Stannern. They proposed instead that Nuevo Laredo is the crystallization product of the melt remaining after 30",0 fractional crystallization of plagioclase and pigeonite from a parent liquid whose composition was the same as that of the main group of non-cumulate eucrites. This interpretation is not required for ALHA 76005, however. because its atomic FeO/FeO + MgO ratio is 0.60 _t 0.02. which is slightly lower than that of Stannern, 0.62. CONWLMACNO and DRAKE (1977) proposed that the cumulate eucrites crystallized after substantial amounts of fractional crystallization from a melt having the composition of the main eucrite group. The REE pattern of Serra de Magi: resembles that calculated to be in the pigeonite and plagioclase solidifying after 50". fractional crystallization, while that of Moore County can be produced after SSo/,,, fractional crystallization. Accordingly, the pyroxene has a higher FeO/FeO + MgO ratio and the plagioclase is more albitic in Moore County than in Serra de Magt: (DUKF and SILVER, 1967) . MA and SCHMITT (1979) reviewed the difficulties for this model posed by the fact that quantitative considerations of FeO/ Fe0 + MgO ratios, minor element abundances and concentrations of trace elements other than REE suggest that there is no genetic relationship between the cumulate and non-cumulate eucrites. Furthermore, MA and SCHMITT (1979) pointed out that the FeO/ Fe0 + MgO ratio of Moore County pyroxene is far less than what it should be, 0.88, if it formed from the same parent liquid as Serra de Magi: after the additional degree of fractional crystallization indicated by the REE patterns. They concluded that these two cumulate eucrites could have formed by different degrees of partial melting from a similar source material only if the source were quite different from that proposed for non-cumulate eucrites. The sample of clast No. 4 that was analysed has a REE pattern very similar to that of Moore County. but has a smaller Eu excess and is slightly more enriched in heavy REE relative to light REE. REE were measured in the sample of clast No. 4 remaining after sample loss had occurred and. according to major element analyses, the remaining sample had a higher pyroxene, -620.. and lower plagioclase. -36"". content than the initial, entire sample. -56 and -384,. respectively. Because of the way in which REE partition themselves between co-crystallizing pyroxene and plagioclase, it is clear that a correction for the loss of plagioclase relative to pyroxene during sample loss would result in a slightly greater ELI excess and a slightly lower Lu,!La ratio for the original sample than the one actually analysed for REE. Thus, the bulk clast probably has a REE pattern which is in closer agreement with that of Moore County than is that of the sample analysed and plotted in Fig. 9 . According to the model of CONSOL- MAGNO and DRAKE (1977) then. clast No. 4 would represent the material solidifying after -85",, fractional crystallization of a melt having the composition of the main eucrite group. Under these circumstances, its plagioclase should be no more albitic than Ang0 and its atomic FeOiFeO + MgO ratio no higher than 0.50. the values characteristic of Moore County, if the two objects were derived from the same parent liquid. In this regard, the apparent atomic FeO; Fe0 + MgO ratio of clast No. 4 presents a problem. Using the Fe0 value computed for the bulk clast prior to sample loss, this ratio is 0.54 + 0.02. Considering that this value is highly dependent on the mean composition adopted for the pyroxene in the clast, however, it cannot be concluded with certainty that the ratio is actually greater than 0.50. The plagioclase composition in clast No. 4 presents a more severe problem. Although some plagioclase grains in it are in the range AngO-Angl, most are more albitic and the mean composition is Anss. It also appears that the bulk SC content of clast No. 4 is significantly higher than that of Moore County, 24 ppm (SCHMITT et ul., 1972) , and that the clast's TiOz content is considerably higher than Moore County's ( NO and DRAKE (1977) are correct in their assertion that Moore County formed after fractional crystallization from a melt having the composition of the main eucrite group and if clast No. 4 formed as a result of the same series of processes, the liquid that gave rise to clast No. 4 could not have been derived from the same source material as the main eucrite group and, therefore, the bulk of ALHA 76005.
Although the FeO/FeO + MgO ratio of the pyroxene in clast No. 4 is probably slightly greater than that of Moore County pyroxene, it is still not nearly large enough to have formed from the same parent liquid as Serra de Magt! after the additional degree of fractional crystallization indicated by the REE patterns, according to the calculations of MA and SCHMITT (1979) . Thus, if MA and SCHMITT (1979) are correct, clast No. 4, like Moore County, could only be derived from the same source material as Serra de MagC if that source material were quite different from that of the non-cumulate eucrites and, therefore, the bulk of ALHA 7@05.
A discrepancy exists in that the REE pattern of clast No. 4 is that of a cumulate eucrite, but the ophitic texture of this clast is distinctly unlike that of a cumulate. There are two possible explanations.
First, according to both models of cumulate petrogenesis (CONSOLMAGNO and DRAKE, 1977; MA and SCHMITT, 1979) , production of the REE pattern of clast No. 4 requires a certain amount of fractional crystallization from a particular type of liquid prior to crystallization of the pyroxene and plagioclase seen in this clast. It does not require physical formation of a cumulate, only that the crystals be strongly concentrated relative to their host liquid. The texture of clast No. 4 suggests that only -loo/;, interstitial liquid was present. Such a rock could have formed in an environment such as a dike, for example, after the required amount of fractional crystallization had taken place. Second, a rock having both the textures and chemistry of a cumulate could have been remelted isochemically during impact and could have solidified to form an ophitic rock of which clast No. 4 is a fragment. et al. (1979) reported oxygen isotopic data for ALHA 76005, which they called AN5, and for clast No. 4, which they called an 'anorthositic clast'. Data for the bulk meteorite, #*O = 3.96 and 6"O = 1.78, are consistent with its derivation by partial melting of the same source as the main eucrite group. Clast No. 4, however, has lower 6180, 3.55, and higher #'O, 1.97, than its host and cannot be related to it or the main eucrite group by an igneous fractionation process. The oxygen isotopic and chemical data are thus in agreement on this point.
An argument could be made that the clast and its host differ in oxygen isotopic composition because they contain different amounts of admixed material from a meteoritic projectile. From the positions of clast No. 4, the bulk meteorite and other meteorite types on a plot of 6"O vs al80 (CLAYTON rt ul., 1976 (CLAYTON rt ul., . 1979 , it is seen that the oxygen isotopic compositions of clast and host could only be related in this way if the bulk meteorite contains more C2 chondrite material than the clast, as this is the only meteorite type whose bulk isotopic composition lies close to the extension of the line between the clast and its host. Although it is not known precisely where bulk C2 chondrites lie on this diagram, CLAYTON and MAYF.~A (1978) have measured the oxygen isotopic composition of a lithic fragment of C2 bulk chemical composition and mineralogy (FODOR and GIL, 1976) in the Plainview H-group chondrite. It has a ci"O of 6.6 and a 6l'O of 1.2, values which could conceivably be representative of bulk meteorites of the C2 chondrite group. Using the isotopic composition of the Plainview clast as that of the added component leads to the conclusion that 13"" C2 chondrite material would have to be added to clast No. 4 to yield the isotopic composition of the bulk of ALHA 76005. C2 chondrites are highly enriched in such elements as Co and Au compared to achondrites.
Thus, from the above calculation, one would expect the bulk meteorite to have higher concentrations of these elements than the clast. From Table 1 , however, the bulk meteorite contains far less Co than the clast. Although the bulk does contain higher Au than the clast. the calculation would predict about 22 ppb in the host, compared to the observed value of only 9 ppb. We conclude that there is no known meteorite type which, when added to clast No. 4. would yield the combination of oxygen isotopic and trace element composition observed in the bulk of ALHA 76005. Rather, the clast and its host appear to be intrinsically different in oxygen ISOtopic composition.
It is difficult to imagine that a small eucrite parent body underwent the kind of igneous processing implied by the existence of a related series of rocks consisting of the main eucrite group and Nuevo Laredo and, at the same time, harbored another series 01 rocks including clast No. 4 against oxygen isotopic exchange with the first series. The oxygen isotopic results may thus imply that clast No. 4 did not even originate on the same parent body as the other eucrites.
CONCLUSION
In hand specimen, eucrites are seen to be dark rocks that contain clasts embedded in a fine-grained matrix. Augite and pigeonite are the dominant pyroxenes. Viewed in the same way, howardites are seen to contain clasts of light green or yellow magnesian orthopyroxene in addition to the dark clinopyroxenes of the eucrites. Thus, it was easy for WAHL (1952) to distinguish howardites from eucrites on the basis of their appearance when he introduced the terms polymitt and monomict to describe them. He used the term monomict for "brecciated stony meteorites [that] contain only material of one and the same kind and seem to have been formed by.. crushing of an earlier formed homogeneous stony meteorite." Polymitt was used for "brecciated stony meteorites [that] contain fragments of different kinds." DUKE and SILVER (1967) used the same criteria to distinguish howardites from eucrites, but found that, in achondritic monomict breccias, "the lithic fragments have essentially identical mineral compositions and a limited textural variety" and interpreted this to mean that "each breccia apparently represents only a limited environment of the original magmatic setting." Similarly, they interpreted the wide range of mineral compositions and textures of the lithic fragments within individual achondritic polymict breccias in terms of sampling of "rocks from a wide variety of original crystallization and recrystallization sites." In introducing the concept that polymict breccias contain lithic clasts that formed in different magmatic settings or crystallization sites, DUKE and SILVER (1967) departed rom WAHL'S (1952) original distinction between howardites and eucrites which was based on visible differences. In this work and that of MIYAMOTO ef al. (1979a) , achondritic breccias are described which lack the coarse light green or yellow orthopyroxenes so obvious to DUKE and SILVER (1967) in the howardites; yet, contain fragments which differ from one another in texture and mineral chemistry, implying different physico-chemical conditions of formation. According to DUKE and SILVER'S (1967) usage, such meteorites are polymict, though not howardites. Care must therefore be exercised in making generalizations about eucrite petrogenesis, as some eucrites contain igneous materials with different origins and histories.
The question arises as to the precise meaning of the widely-used terms monomict and polymict. Is a rock monomict if it contains fragments of rocks formed at different times and widely separated places, but which closely resemble one another in mineral proportions, texture and chemical composition? How wide a range of mineral composition and textural variety should be permitted in a monomict breccia? Is a rock polymict if it contains fragments from different portions of the same lava flow, such as the fine-grained, glassy chill zone and the coarser-grained ophitic interior'? Or, must a polymict breccia contain fragments from at least different structural units? Can the different structural units be part of the same magmatic complex, such as anorthosite and pyroxenite bands from a layered igneous intrusion? Although many achondrites have been cal!ed polymict in the literature, we are unaware of any case in which the above distinctions could have been made with certainty. In this paper, we have shown that clast No. 4, though similar to the bulk of ALHA 76005 in mineralogy and mineral chemistry, could not have come from the same magmatic complex. In the literature of achondrites, how often has petrographic similarity between a clast and its host been the criterion for labelling a breccia monomict, thereby discouraging further study'?
